An inhibitor of nitric oxide synthase does not increase contraction or beta-adrenoceptor sensitivity of ventricular myocytes from failing human heart.
Nitric oxide (NO) has been implicated in the depression of cardiac function in human heart failure. Some reports have identified iNOS (inducible nitric oxide synthase) within the myocyte component of the failing human heart, and NO is known to decrease the contraction amplitude of isolated ventricular myocytes. We have treated myocytes from failing human ventricle with a NOS inhibitor, NG-monomethyl-L-arginine (L-NMMA), in an attempt to restore contractile function. Myocytes were isolated from failing and non-failing human ventricles and their contraction amplitude was measured during superfusion (32 degrees C, 1-2 mmol/l Ca2+) and electrical stimulation (0.1-2 Hz). The contraction amplitude of myocytes from failing hearts was depressed in a frequency-dependent manner. At 1 Hz, the contraction amplitude of cells from non-failing heart was 4.70 +/- 0.53% cell shortening (mean +/- SEM, n = 13 subjects), compared with 2.18 +/- 0.27% (P < 0.01, 11 patients) from patients with ischaemic heart disease (IHD) or 2.56 +/- 0.74% (P < 0.02, six patients) with dilated cardiomyopathy (DCM). Superfusion with 0.1 mmol/l L-NMMA did not increase contraction amplitude in myocytes from failing heart at either 0.2 Hz (n = 11) or 1 Hz (n = 7). Responses to beta-adrenoceptor stimulation were reduced in myocytes from failing human heart, with contraction amplitude in maximum isoprenaline 0.47 +/- 0.11 of that in high Ca2+ in the same cell (n = 6), compared to 0.99 +/- 0.07 in non-failing heart (n = 14, P < 0.01). The presence of 0.1 mmol/l L-NMMA did not increase the isoprenaline/Ca2+ ratio in myocytes from failing heart (0.40 +/- 0.09, P = NS). These results do not suggest a functional role for tonic NO production in the frequency-dependent depression of contraction or beta-adrenoceptor desensitisation in myocytes from failing human ventricle.